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l 'HE IMPORTANCE of cattle parasit-ism is gaining recognition throughout 
the world with more emphasis being 
placed on the incidence, significance and 
effective control of parasites. The mortal-
ity of cattle due to parasitism is relatively 
low but the morbidity is high due to such 
losses as inefficient feed utilization and 
retarded growth and development. Cattle 
parasitism has been of economic import-
ance for some time in southern United 
States and in the parts of western United 
States were irrigation is employed. In-
creasing interstate movement of cattle 
has enlarged the area where parasitism 
is a problem. A fecal study of Iowa cattle 
was initiated in 1955 in order to determine 
the extent of bovine parasitism in this 
state. 
At least two distinct interpretations are 
prevalent regarding the results obtained 
from fecal examinations. One interpreta-
tion would consider the presence of a sin-
gle egg as an indication for therapeutic 
treatment of the animal or herd. The other 
group would recommend therapeutic mea-
sures only when egg counts indicate suf-
ficient parasitic infection to interfere with 
the normal growth and development of 
the animal. Egg counts indicating signifi-
cant levels of parasitism as formulated by 
Taylor (1939) and Roberts, O'Sullivan 
and Riek (1951) are summarized in Table 
1. These values are only rough indexes 
of parasitic burden, especially where only 
a single fecal examination is made. Var-
ious factors must be considered in the in-
terpretation of egg counts since the liter-
ature contains records indicating clinical 
infections with large stomach worms in 
cattle from which fecal egg counts were 
less than 100 per gram (EPG). The stage 
of infection, tissue destruction by larval 
forms, the state of animal nutrition and 
the possibility of concurrent bacterial and 
viral infection are factors which should 
be considered in determining the sig-
nificance of egg counts. An egg count of 
below 300 EPG can generally be regarded 
as not dangerous and treatment should be 
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Table 1. Egg Counts Indicating Borderline 
Pathogenic Levels of Cattle Parasitism. 
Mixed StJmach Worms 
Haemonchus placei 
Trichostrongylus axei 
EPG 
300-600 
500 borderline 
1000 pathogenic 
400 borderline 
BOO-lOOO pathogenic 
Cooperia sp. 10,000 
Oesophagostomum radiatum 500 borderline 
1000 pathogenic 
Bunostomum phlebotomum 300-500 
---- --------------
considered when the so-called dangerous 
level of 300 EPG is exceeded. N onclinical 
infections are important, however, since 
they may produce under conditions of 
poor management a sufficient build-up 
of eggs or coccidial oocysts to produce 
clinical diseases in susceptible animals. 
METHODS 
The method used to obtain quantitative 
fecal egg counts was the direct centrifugal 
flotation technique, a modification of the 
sugar flotation method. The centrifuge 
tube was filled with sugar solution until 
a meniscus protruded just above the lip 
of the tube, a cover glass was placed on 
the tube which was then centrifuged as 
usual. After centrifugation the cover slip 
with adhering liquid was carefully picked 
up and placed drop-side down on a clean 
slide for examination. This process may 
be repeated until all eggs have been de-
tected. A known weight of fecal material 
was used in order to express results in 
eggs or protozoan cysts per gram. A new-
er method is the McMaster technique us-
ing a commercially available counting 
chamber. This method, a modification of 
the sugar flotation method, is simpler than 
the direct centrifugal flotation method but 
has a dilution factor of 200 or 300, de-
pending on the style of chamber, making 
it difficult to detect light infections. Rectal 
fecal samples are preferable for parasite 
examination. Freshly dropped fecal sam-
ples are satisfactory, however, if care is 
taken t~lat no soil is collected with feces 
since soil nematodes or eggs may make 
accurate counts difficult. 
It is extremely difficult to differentiate 
the eggs of Haemonchus, Ostertagia, Tri-
chostrongylus, Coo peri a, Oesophago-
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stomum and Bunostomum. All except 
Bunostomum are common in Iowa. There 
is no distinct size differential in the eggs 
of the above species. The identification 
often depends on the thickness of the egg 
wall, a variation of 0.2 or 0.3 microns often 
determining the species. Mixed species in-
fections are commonly found in Iowa. In 
the following report eggs of the above 
species will be grouped under the term 
"trichostrongyle..:type eggs" since no at-
tempt was made to differentiate them. 
Eggs of the other nematodes listed are 
distinct and generally easy to identify. 
Larval characteristics are much more re-
liable as criteria for species differentia-
tion and are often used when species 
identification is desirable. 
The sampling methods used in these 
studies fell into two categories. The first 
group was the periodic sampling of 11 
herds of cattle at intervals of 2 months or 
less, therefore enabling the detection of 
any variation in the incidence of parasit-
ism. The other group consisted of 52 herds 
from which only one set of random 
samples was obtained. The majority of 
samples was obtained from the eastern 
half of Iowa. A similar study for the west-
ern half of the state is now being con-
ducted. Most of the animals checked were 
native of Iowa. 
RESULTS 
The species thus far encountered in 
these studies are listed in Table 2. The 
coccidia, Eimeria sp., are the only proto-
zoan parasites listed which are definitely 
known to cause clinical manifestations in 
cattle. Twelve species of coccidia are 
found in cattle but only three species are 
generally involved in clinical coccidiosis 
(E. zurnii, E. bovis and E. ellipsoidalis). 
No attempt has been made to enumerate 
the species present in Iowa cattle. Little 
is known of the pathogenicity of the other 
four protozoan parasites listed although 
they are generally considered to be rela-
tively nonpathogenic. 
The first two nematodes listed, the large 
or twisted stomach worm (Haemonchus 
placei), and the medium stomach worm 
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Table 2. Gastro-Intestinal Parasites of Iowa 
Cattle. 
Protozoa 
Eimeria sp. 
Giardia bovis 
Buxtonella sulcata 
Trichomonas ruminantium 
Entamoeba bovis 
Tapeworms 
Moniezia sp. 
Nematodes 
Haemonchus placei 
Ostertagia ostertagi 
Trichostrongylus sp. 
Cooperia sp. 
Oesophagostomum radiatum 
Bunostomum phlebotomum 
Nematodirus sp. 
Trichuris bovis 
Capillaria bovis 
Neoascaris vitulorum 
Strongyloides papillosus 
(Ostertagia ostertagi) along with one of 
the hair worms (Trichostrongylus axei), 
are found in the abomasum or fourth 
stomach while the remainder are found 
in the intestinal tract. H. placei was form-
erly known as H. contortus but Roberts, 
Turner, and McKevett (1954) have shown 
species differences between the cattle and 
sheep forms. Therefore, H. contortus is 
now used for the sheep species and H. 
placei used as the designation for the 
cattle parasite. Varying degrees of path-
ogenicity have been associated with the 
nematode parasites of cattle. Clinical out-
breaks are most likely to be associated 
with H. placei, O. ostertagi, T. axei, O. 
radiatuuo and Bunostomum phlebotomum. 
The only tapeworm found was Moniezia 
sp. for which pathogenicity has not been 
definitely established in cattle. Most refer-
ences describe the eggs as triangular, 
which was found to be true for those from 
sheep, but those from cattle were gener-
any square with occasional round forms 
being observed. Whether the cattle form 
is a different species has not been de-
termined. 
Eleven herds were checked for para-
sites at intervals of 2 months or less. The 
results from two representative herds will 
be given in this report. Table 3 shows the 
results obtained over a 16-month period 
from a large dairy herd which had access 
to both dry lot and pasture, depending 
upon the season. The incidence of parasit-
ism was high throughout the test period, 
with trichostrongyle-type eggs being pres-
ent in all samples in six of the nine checks. 
The lowest incidence was 60 percent. In 
contrast to this high rate of incidence, the 
intensity of the infections, as judged by 
the egg counts, was low with the maxi-
mum EPG count being 74. The mean 
EPG, based only on positive samples, was 
correspondingly low. Only scattered Eim-
eria infections of light intensity were 
found. 
The majority of these studies have dealt 
with yearling and adult animals. There 
may be more serious parasitic infections 
in calves than in older animals and em-
phasis is being shifted to the younger 
animals. A group of beef cows and calves 
were checked beginning at weaning time. 
Tables 4 and 5 show the comparison of 
the incidence of parasitism in the calves. 
Table 3. Results of Periodic Checking of Dairy Herd B. 
------
Number 
Samples 
-----
1955 
10/18 .......... 9 
12/17 .......... 10 
1956 
2/18 .......... 10 
4/17 .......... 10 
6/19 .......... 5 
8/25 .......... 7 
10/25 .•...... o. 6 
12/27 .......... 7 
1957 
2/26 .......... 7 
-- ----
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Trichostrongyle-
Type Egg 
No. Max. Mean 
+ EPG EPG 
9 10 4.6 
7 23 11.0 
10 27 8.6 
10 28 10.3 
3 23 12.0 
6 18 6.8 
6 74 37.0 
7 43 14.3 
7 39 15.9 
Coccidia 
No. Max. Mean 
+ OPG OPG 
3 193 65.0 
1 3 3.0 
1 1 1.0 
3 4 2.7 
2 62 55.0 
--------
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Table 4. Results of Periodic Checking of Cows of Beef Herd A. 
--------
Trichostrongyle-
Number No. 
Samples + 
--- ---
1955 
11/7 . . . . . . . . . . 12 4 
1956 
1/7 .......... 7 5 
3/3 .......... 7 6 
5/1 .......... 7 6 
7/2 .......... 7 7 
9/5 .......... 8 8 
11/8 .......... 7 7 
1957 
1/7 .......... 7 5 
3/11 .......... 7 5 
The parasite level in the cows was gener-
ally low with only one count being over 
the so-called dangerous level of 300 EPG. 
The incidence was over 70 percent in all 
groups of samples except the first one, so 
that again we have the pattern of high in-
cidence with low egg counts. 
The egg counts for the calves were 
generally higher than those for the cows. 
In the first check, the day the calves were 
weaned, the mean trichostrongyle-type 
egg count for the calves was 260 EPG with 
five of the 14 samples containing over 400 
EPG. The mean EPG count for the cows 
on the same day was 4.5. Six weeks later, 
the mean EPG count was 296, which was 
primarily a reflection of the 1501 EPG ob-
tained from one sample. There was a 
gradual decline from this peak in the re-
maining four groups of samples with a 
mean trichostrongyle-type egg count of 
44 EPG being obtained in the final group. 
Nematodirus eggs, along with Eimeria 
were present at all examinations with the 
Type Egg Coccidia 
Max. Mean No. Max. Mean 
EPG EPG + OPG OPG 
---
13 4.5 2 3 2 
7 3.6 1 19 10 
4 2.3 1 13 13 
30 7.7 1 2 2 
407 82.7 5 245 58.8 
69 17.8 
93 16.7 2 12 6.5 
5 3.0 
11 5.0 
incidence generally being above 50 per-
cent. 
Although 100 percent incidence of par-
asitism was detected in calf groups stud-
ied, these animals were in excellent con-
dition and showed no signs of distress due 
to parasitism. The apparent peak of inten-
sity occurred during the coldest part of 
the year indicating that cattle parasitism 
exists during all seasons of the year. 
Table 6 summarizes the results of the 
parasite studies in dairy cattle from which 
single fecal samples were 'Obtained. Indi-
vidual fecal samples were obtained fram 
112 cows and heifers in 19 herds. Fifty-
three (47.4 percent) of the fecal samples 
were pasitive for trichastrangyle-type 
eggs. The mean count was 12.7 EPG with 
36 of the pasitive samples containing 10 
EPG or less. The maximum EPG for this 
graup of samples was 90. Only four 
samples contained Nematodirus eggs 
while 38 cantained Eimeria oocysts. 
Samples were obtained from four dairy 
Table 5. Results of Periodic Checking of Calves of Beef Herd A. 
Trichostrongyle -
Type Egg Coccidia 
Number No. Max. Mean No. Max. Mean 
Samples + EPG EPG + OPG OPG 
1955 
11/7 .... " ..... 14 14 685 260.1 9 1004 229.1 
12/18 .......... 7 7 1501 296.0 3 ,22 13 
1956 
1/1~ .......... 14 14 725 157.4 12 1765 318.8 
3/3 .......... 14 14 634 165.4 11 1235 328.9 
5/1 .......... 7 7 242 69,3 5 986 232.2 
712 .......... 7 7 103 44.3 6 63 31.8 
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Table 6. Parasite Studies in Dairy Cattle. 
Trichostrongyle 
Type Nematodirus Coccidia 
--_ .. _--- -- - --- - --- -
112 Cows 
and Heifers 
Number ........ 53 
Percent ........ 47.4 
Mean EPG ..... 1.2.7 
4 Calves 
IVumber ........ 1 
Percent ........ 25.0 
Mean EPG ..... 1.0 
4 
3.6 
1.3 
38 
34.8 
42.1 
calves with one trichostrongyle-type egg 
found. 
Table 7 summarizes the incidence of 
parasitism in 140 samples obtained from 
33 beef herds. One hundred (71.4 per-
cent) of these samples contained tricho-
strongyle-type eggs. The mean EPG count 
for the positive samples was low, being 
35.9. Sixty-eight (48.5 percent) of the 
samples contained 10 EPG or less. Only 
six of the 100 positive samples contained 
more than 100 EPG, two being over the 
sa-called "danger level" 'Of 300 EPG, 
these counts being 527 and 846 EPG. Both 
of these samples came from the same 
herd. Forty percent 'Of the samples con-
tained Eimeria oacysts while 7.4 percent 
contained Nematodirus eggs. Other para-
site eggs found and number of animals 
were Neoascaris (1), Moniezia sp. (2), 
and Strangy loides (1). 
Table 7. Parasite Studies in Beef Cattle. 
Trichostrongyle 
Type Nematodirus Coccidia 
140 Cows and 
Yearlings 
Number ...... 100 10 56 
Percent ...... 71.4 7.1 40 
Mean EPG ... 35.9 4.6 106.5 
8 Calves 
Number ...... 5 5 2 
Percent 62.5 62.5 25.0 
Mean EPG 27.0 4.6 6.5 
----
Eight samples were obtained from 
calves with 5 (62.5 percent) being posi-
tive. The mean EPG count was 27.0, this 
count along with the incidence being simi-
lar to the results 'Obtained for the cows 
and yearlings. 
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SUMMARY 
These studies conducted on the inci-
dence of parasitism in cattle indicate that 
'Over 60 percent of the cattle in Iowa are 
parasitized by nematodes. Protozoan par-
asites were found in nearly 40 percent. 
The intensity of these infections is iow, 
based on numercial egg determinations. 
The administration of anthelmintics 
should be confined to cattle which carry 
parasitic infections sufficient to cause sig-
nificant clinical manifestations or defi-
nitely retarded growth and development. 
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M ETHODS OF INJECTING TUBER-CULIN IN CATTLE. The effect of 
three methods-superficial intradermic, 
deep intradermic and thrust-of inject-
ing tuberculin has been studied in tests 
carried aut on the caudal folds and neck 
regions of two groups of cattle. One group 
was sensitized by means of heat-killed 
Mycobacterium tuberculosis var. bovis 
and the second by heat-killed Mycobac-
terium paratuberculosis. 
On the caudal folds there were no 
significant differences observed in the re-
sults by the three methods of injection. 
On the neck, however, the two intra-
dermic methods gave significantly larger 
reactions than the thrust. The deep in-
tradermic injection gave the largest re-
action. 
The effect of the site of injection on the 
neck was also studied and it was :found 
that, in general, the lower front sites gave 
the largest reaction. 
Larsen, A. B., Baisden, L. A., Merkal, R. S. 
and Morris, M. J. Methods of injecting tubercu-
lin in cattle. Am. Jour. of Vet. Res. 18:546-549. 
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